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IIrinary Calculi 
As treated by modern methnds 
Keith T. Maddy, '45 
W HEN urinary calculi are formed in the uriniferous tubules, they are 
called renal calculi. When calculi form in 
the pelvis of the kidney, they are known 
as pelvic calculi. If the bladder is the site 
of the production of the concretion it is 
designated as a vesical cauculus. Calculi 
may pass from the kidney into the ureter 
and from the bladder into the urethra. 
These are termed uretral and urethral 
calculi, respectively. 
Composition 
Most of the urinary calculi of horses 
are composed of calcium carbonate; there 
are some of calcium phosphate and mag-
nesium carbonate. Most of the calculi of 
cattle and sheep are composed of calcium, 
magnesium and aluminum salts of phos-
phoric acid. Xanthine calculi of sheep have 
been reported in New Zealand. In swine 
there may be ammonia-magnesium phos-
phate, calcium and magnesium carbonate, 
magnesium carbonate, and oxalate calculi. 
Uric acid, oxalate and phosphatic calculi 
are most commonly found in man and dogs. 
The phosphatic calculi predominate in the 
dog. 
Renal calculi may be microscopic up to 
one or two millimeters in diameter. They 
are round and pearl-like. 
They may cause atrophy of the sur-
rounding uroepithelium. There may be 
mechanical stoppage of the urine flow 
which results in uremic poisoning. Chronic 
uremia of the dog is manifested by di-
gestive disturbances such as gastro-intes-
tinal catarrah, diarrhea, and vomiting 
without any apparent cause, and disturb-
ances in the nervous system as dullness 
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and at times epileptiform convulsions 
which are usually mild and recurrent. 
Renal calculi are found most frequently 
in the dog, but they are sometimes seen in 
other animals. In the horse there may be 
edema of the limbs or abdomen, a peculiar 
fetid breath is often noticed; then drowsi-
ness, attacks of diarrhea, and generalized 
debility ensue. Suddenly extreme stupor 
or coma develops; the surface of the body 
becomes cold; the pupils become insensi-
tive to light; the pulse becomes slow and 
intermittent; the breathing becomes la-
bored; there are convulsions, and death 
supervenes. The temperature throughout 
the disease is seldom increased unless the 
disease becomes complicated. Tubular 
casts may be found in the urine. 
The diagnosis is generally quite diffi-
cult. The determination of the urea con-
tent of the blood is an aid to a diagnosis. A 
microscopic examination of the urine 
might reveal tubular casts. 
Soft Water Treatment 
Treatment consists of providing liberal 
amounts of soft water. If this is not prac-
tical, the existing water supply should be 
analyzed for its mineral content. The wa-
ter may be used if the mineral content is 
not high, otherwise, a new supply should 
be sought. Feeds too rich in calcium, phos-
phorus and magnesium, feeds low in vita-
min A, and dry and bulky feeds should 
be provided. Some recommend that live-
stock being heavily fed should have their 
grain ration reduced in amount. One 
should attempt to provide succulent feeds 
containing normal amounts of calcium, 
phosphorus and magnesium in a proper 
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proportion to each other. The ration 
should contain an adequate amount of 
vitamin A. 
For cattle and sheep, linseed, barley, 
green feed and turnips may replace bran, 
oats and beans. When cattle suffering 
from lithiasis are put to grass in the spring 
after being fed dry feeds during the win-
ter, the malady disappears. For cattle and 
sheep the changing of the ration to in-
clude alfalfa and corn has usually resulted 
in a cessation in outbreaks of calculi. 
For sheep and goats plenty of water 
should be provided. Mossu recommends 
that one gram of lithium carbonate or 
sodium bicarbonate be added to each quart 
of drinking water. Laxative feeds such 
as grass and oatmeal gruel should be 
given. Bedding should be changed often, 
and. exercise is advisable. 
Alkali Content 
An increased alkali content of the urine 
tend:,: to be useful in dissolving uratic and 
cystine calculi. Acidification of the urine 
is indicated for the elimination of cal-
cium oxalate and calcium and ammonium 
magnesium carbonate and phosphate cal-
culi. To acidify urine, a 10 per cent aque-
ous solution of concentrated nitro-hydro-
chloric acid is suitable. Ammonium chlo-
ride or ammonium nitrate in suitable doses 
may also be used. To alkalize urine mag-
nesia, potassium citrate or acetate, or so-
dium bicarbonate is used. 
Ammonium acid carbonate and am-
monium acid phosphate are given to the 
dog to dissolve and help prevent the for-
mation of calculi. 
Pelvic calculi may be deposited in the 
form of sabulous material, gravel, small 
calculi capable of passing through the 
ureter into the bladder, or as large calculi 
incapable of passage through the ureter. 
A single calculus may completely ob-
struct the pelvis. In the horse the calculus 
may weigh two kilograms. In the ox it is 
rarely larger than one and one-half centi-
meters in diameter. In the dog a large 
calculus weighs 90 grams. This is the 
most common form of lithiasis of the dog. 
Pelvic calculi may be present without 
causing any apparent trouble, and may be 
found only incidentally during a post 
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mortem examination. In some cases clini-
cal symptoms are quite marked. Colic, 
hematuria, and stiffness of the loins and 
hind-quarters during movement are noted. 
Renal colic is most commonly seen in the 
dog. It is uneasy; there is an anxious ex-
pression on the face. The dog whines, 
and there are frequent attempts at 
micturation. The urine is passed in 
drops. The dog moves around with the 
back arched, and the legs are held up un-
der the body. The calculus may some-
times be palpated. Pressure upon the re-
gion of the kidney often results in evi-
dences of pain. Hematuria is aggravated 
by movement and straining. Anuria, 
hydronephrosis, and pyelonephritis are 
possible complications. 
Diagnosis from the symptoms is not al-
ways possible. When hematuria results 
from renal hemorrhage, the blood is inti-
mately mixed with the urine. When there 
is no history of traumatism this is sug-
gestive of the presence of a pelvic calculus. 
The use of the X-ray is sometimes useful; 
however, the calculus may be so small that 
the shadow produced on the plate may be 
o.uite obscure. The determination of the 
urea level of the blood is quite useful in 
diagnosis if the calculus is obstructing 
urine flow. 
If the stones are small they may only 
produce slight abrasion and irritation of 
the epithelium of the pelvis. If they are 
large there may be extensive inflamma-
tion, hemorrhage, and marked distention 
of the pelvis. 
The prognosis is usually unfavorable be-
cause of the difficulty in removing the cal-
culus. When the calculus is small and the 
condition is confined to one kidney, the 
prognosis is more favorable. 
Surgical Treatment 
The dietetic treatment previously out-
lined is indicated. Surgical treatment is 
practical only in the dog. An exploratory 
Japoratomy is performed. If there is evi-
dence of hydronephrosis or pyelonephri-
tis, a nephrectomy is performed. The peri-
toneum is dissected away from the kidney. 
The renal artery and veins are clamped 
with angiotribes and the vessels are lig-
ated and severed. The ureter is clamped 
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also and is ligated on each side of the 
angiotribe. The ureter is severed, and the 
kidney is removed. 
Nephrolithotomy is indicated if the kid-
ney is still relatively normal. Two meth-
ods are employed. The renal artery is 
clamped to control hemorrhage. A longi-
tudinal incision is made in the convex 
border of the kidney. The incision is 
deepened until the pelvis is reached. The 
kidney is compressed longitudinally to 
hold it open and the stones are removed 
with a blunt curette. A blunt probe or 
catheter should be passed through the 
ureter to the bladder to make sure there 
are no calculi present. The cut surface 
is washed with sterile saline solution. The 
incision is closed with two or three inter-
rupted silk sutures, which are tied allow-
ing for much swelling of the kidney. 
Surgery of Kidney 
The other method consists of opening 
the pelvis of the kidney. An incision is 
made in the pelvis in about the middle 
portion. The stones are removed and the 
ureter is probed to determine its patency. 
After the pelvis has been cleaned with 
sterile gauze, the wound is closed with 
infolding sutures. Aftercare consists of 
administration of general stimulants and 
restricting the diet for four or five days to 
milk and eggs. 
In case of infection give methenamine, 
the dosage being 60-90 Gm. for horses 
and cows and 1 to 2 Gm. for dogs. 
This drug is broken down and is elimi-
nated in the urine as formaldehyde. It 
should not be given simultaneously with 
acid sodium phosphate as the two drugs 
are incompatible. Sulfonamide therapy is 
contraindicated in case of nephritis. Sulfa-
thiazole is indicated following all urinary 
tract operations unless nephritis is pres-
ent. In horses and dogs one grain per 
pound of body weight is given per day in 
3 divided doses, 8 hours apart. The initial 
dose is two-thirds of the first daily dose. 
The treatment is continued for 4 days. In 
ruminants the dosage is one and one-half 
grains per pound of body weight per day 
given in two doses per day, 12 hours apart. 
The initial dose equals the first daily dose. 
Tbis dosage is continued for three days. 
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On the fourth day the dosage is cut to one 
grain per pound of body weight. On the 
fifth and last day the dosage is three-
fourths of a grain per pound. 
Urethral calculi are rare but sometimes 
a stone passing from the kidney becomes 
lodged, causing obstruction of the urine 
flow and distention of the uerter. Eventu-
ally urinary secretion of the kidney af-
fected is stopped. 
In some cases there may be no symp-
toms. In others there may be symptoms 
of urinary colic. If both ureters are af-
fected, uremic poisoning is the result. 
The diagnosis is difficult. A rectal pal-
pation may show the enlargement with 
the fluctuating ureter anterior to it. A 
blood-urea determination would aid in the 
diagnosis. 
Treatment consists of nephrotomy. A 
probe or sound is inserted into the ureter 
from the pelvis and the calculus is pushed 
into the bladder. 
Cystic calculi are the most common type 
of uroliths found in the horse. The ox 
and the dog are often affected. The cal-
culi vary considerably in volume, shape, 
weight and number. In the horse often 
only one is found; the dog usually is af-
fected with large numbers. 
Cystoliths 
The cystoliths may be present without 
producing any symptoms. Eventually they 
may give rise to abdominal pain, hema-
turia, and frequent attempts at mictura-
tion. Urination may be possible; there 
may be a constant dribbling of urine, or 
there may be a complete lack of urine 
flow. Much pain may attend urination at-
tempts. Hematuria may be most marked 
after exercise. Straining may result in 
eversion of the rectum. Horses may walk 
with a stilted gait, kick at their abdomen 
and stretch out. Sandy material may be 
excreted with the urine. It may form a 
white deposit when the urine dries on the 
ground, on the preputial hairs of the male 
and the perineal hairs of the female. A 
catarrhal or purulent cystitis may be pres-
ent resulting in pyuria. If the calculus is 
present a long time in the horse, there 
may be a gradual loss of condition and 
even emaciation. 
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A rectal examination preferably after 
urine has been removed from the bladder 
is a useful method in determining the pres-
ence of a cystolith. 
The X-ray is usually quite useful in diag-
nosis; however, some stones are not 
opaque and do not show up on an X-ray 
plate. A blood-urea determination is quite 
useful as a diagnostic aid. 
The posterior view of the patient showing 
the remaining stub of the urethra and the 
sutured incision after a urethrotomy was per-
formed. 
The prognosis is favorable if cases are 
operated upon before secondary compli-
cations have set in. Both cystitis and rup-
ture have an unfavorable prognosis. 
A cystotomy is indicated for the removal 
of a vesical calculus. In the male dog and 
in females with a large cystolith, a 5 to 
g cm. incision is made just anterior to 
the pubis and lateral to the penis. The 
bladder is exposed. Gauze is packed 
around the bladder to absorb urine that 
will be released. An incision is made in 
as avascular an area as can be found on 
the bladder. The calculi are removed. A 
catheter is passed up the penis to make 
sure the urethra is patent. The mucosa 
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is swabbed with an antiseptic solution. 
A. double row of sutures placed close to-
gether are used to bring the serous coats of 
the bladder in approximation. The lapo-
rotomy wound is closed in the usual man-
ner. 
In the female dog with a small calculus 
CJ. vaginal speculum may be put in place. 
A. grooved director may be inserted up 
the urethra and a probe pointed knife 
may be used to incise the urethra up to 
the bladder. The stone may be removed 
with forceps. A 2 per cent boric acid solu-
tion may be used to irrigate the bladder. 
Catheterization for several days may be 
n ,=cessary. 
Removal of Stones 
In the cow, mare, and ewe forceps may 
be introduced through the urethra and 
into the bladder. The stone may be re-
moved or it may be crushed and the pieces 
may be removed. 
In the male animals of the bovine, ca-
nine, and ovine species a urethotomy is 
indicated. An incision is made ventral to 
the anus through the skin, retractor penis 
muscle, accelerator urinae, the corpus 
spongiosum, and the urethra. Forceps 
are introduced through the urethra into 
the bladder. The calculus is removed or 
crushed and then removed by the forceps 
or a blunt curette. Manipulation of the 
stone per rectum is a useful aid to the use 
of the calculus forceps. 
Urethral calculi rarely occur in the fe-
male of any species, but they are fairly 
common in the male. Of the male animals 
affected, the condition is rare in horses 
and. common in cattle, sheep, and dogs. 
Calculi. rarely form as a result of a stagna-
tion of urine behind a constriction; they 
almost always are formed in the bladder 
and become lodged in the urethra. In the 
horse- the calculus is usually seen in the 
intrapelvic portion of the urethra in the 
ischial. region. There may be a concen-
cretion in the navicular fossa (the dilata-
t ion of the urethra in the g!ans penis). The 
ox most commonly suffers from urethral 
lithiasis because the diameter of the lumen 
gradually decreases toward the external 
urethral orifice. The sigmoid flexure is the 
(Continued on page 223) 
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Urinary calculi 
(Continued from page 215) 
most common site. The stones are quite 
numerous in the sheep. The processus 
urethrae is often obstructed. The prostate 
and as penis are common sites in the dog. 
The horse shows severe colic and the 
pulsating urethra behind the stone may 
be seen and palpated. Steers and bulls ap-
pear uneasy and constantly shift their 
weight from one foot to the other. They 
frequently lie down and get up immedi-
ately. There may be a side to side wig-
gling of the root of the tail, or the animal 
may be seen to back up a few steps. The 
bovine may strain considerably forcing 
a few drops of urine out of the sheath or 
none at all. At other times the urethra 
may rupture first allowing great quanti-
ties of urine to accumulate in the tissues 
on each side of the sheath. There may be 
small calculi adhering to the preputial 
tufts. If the stone is below the ischial arch, 
the pulsating urethra filled with urine 
behind it may be felt. Sometimes the 
stone may be palpated. Epidural anes-
thesia makes this easier; however, the area 
affected does not show the pain upon pal-
pation that it normally would. A rectal 
palpation may reveal a greatly distended 
bladder, or it may feel normal in size. 
In the latter case the bladder wall may 
be porous with large quantities of urine 
escaping into the abdominal cavity. If the 
urine flow has been completely obstructed 
for several days, the bladder may be rup-
tured. Up to 450 liters of urine have been 
found present in the abdominal cavity, 
producing a marked abdominal enlarge-
ment. If the condition has been present 
for a long period of time the bovine shows 
depression, anorexia, and lies down most 
of the time. 
Same Symptom:> 
Sheep and goats show the same symp-
toms as do steers. Also they stand with 
their backs arched. They moan when they 
strain, and they walk with a stilted wob-
bly gait. The dog shows the same symp-
toms as it does when a vesical calculus 
is obstructing the urine flow. 
The use of the X-ray, a blood-urea de-
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termination, and the passage of a catheter 
or a urethral sound are all valuable diag-
nastic aids. 
If an operation is performed early the 
prognosis is much better than if it occurs 
long after the urethra has become ob-
structed. There is always the possibility 
of recurrence. 
A post mortem examination may reveal 
a ruptured bladder. The rent will be sur-
rounded by a hemorrhagic area. The ab-
dominal cavity may contain a considerable 
amount of blood-tinged fluid. The mucous 
membrane shows a hemorrhagic cystitis. 
Often the calculi being formed in the blad-
der are not found after the rupture unless 
the abdominal cavity exudate is closely 
examined. An acute urethritis is usually 
seen around and posterior to the calclus. 
The urethra may have ruptured produc-
ing a subcutaneous infiltration of urine. 
This soon results in necrosis of the skin. 
Bladder Drainage 
If a steer or bull is marketable, insert 
a long, curved bladder drainage catheter 
through the rectal wall and into the blad-
der to drain the urine, then recommend 
sending to a local market immediately. 
If the bladder is already ruptured, para-
centesis abdominis is indicated; however, 
most animals affected as such will be unfit 
for meat. 
If the owner prefers to keep the steer 
on feed for a longer period of time, a 
penile-section operation is indicated. Epi-
dural anesthesia is used and an incision is 
made in the midline about 10 cm. 
ventral to the anus. Cut through the skin, 
fascia, and between the muscles to the 
renis. The retractor penis muscle may be 
pushed to one side and the penis may 
then be dissected out. Apply traction to 
the penis and sever it at the ventral part 
of the incision with a blunt-pointed bi-
stoury. The stump still continuous with 
the bladder is fastened to the skin on 
each side by passing sutures through the 
corpus cavernosum muscle. The dorsal 
side of the urethra is cut back for 3 cm. 
with scissors. The two flaps are folded 
laterally and are sutured to the skin on 
each side thus preventing a stricture when 
the wounds heal. The urethra should be 
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opened by passing a sound or by applying 
gentle pressure rectally to the bladder to 
allow the urine to flow out. 
The alkalization of the urine as has al-
ready been described is often recom-
mended. In case there has been much 
subcutaneous urine infiltration, make a 
number of skin punctures to provide for 
drainage. 
In the case of a bull that is considered 
too valuable for breeding to ruin by per-
forming a penile section operation, a ure-
thotomy is the indicated surgical proced-
ure. Epidural anesthesia is used, and a 
No. 20 lead wire is inserted up the 
penis after it has been pulled out for 20 
cm. to straighten the sigmoid flexure. 
When. the calculus is reached, a distinct 
grating sound is heard. A small incision 
is made, and the calculus is removed. 
The wound is left to heal as an open 
wound. This is kept as aseptic as possible. 
Ruptured Urethra 
In caSe the calculus has been present a 
long time or the urethra has ruptured 
another procedure is used. An incision 
on. the median line about 7 cm. long 
is made posterior and just above the 
base of the scrotum. After the penis is 
dissected loose, it is pulled posteriorly, 
thus straightening the sigmoid flexure. 
The calculus is searched for in the exposed 
portion. It is usually found at the first 
curve of the flexure. A small incision is 
made; the urolith is removed and the 
penis is released and r eturned to its nat-
ural. position. 
The treatment for the sheep is the same 
as for cattle except that sometimes the 
urethral process contains a urolith. This 
can. be determined by sitting the ram on 
its buttocks, protruding the penis and not-
ing the stone through the skin wall. The 
process may be removed without affecting 
the breeding ability of a ram. Some owners 
object to the amputation due to the old 
belief that the breeding ability is inter-
fered with. For these cases an incision is 
made on the side of the process and the 
urolith is removed laterally. 
In the horse the calculus may be near 
the anterior extremity of the meatus. Oil 
is inj ected. Forceps are introduced, or 
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the hand is used to squeeze the penis thus 
removing the stone. In case the stone is 
in the intrapelvic region, a urethotomy 
operation as described for the removal of 
the calculus from the bladder is performed 
The posterior view of a patient evldencing the 
abdnminal enlargement caused by a calculus 
with the exception of the entrance into 
the bladder. 
An operator should bear in mind that 
the bladder should be emptied before an 
animal. is cast to prevent its rupture. 
Urethral calculi in the dog are also re-
moved by a conventional urethotomy. 
Considering the complicated procedures 
in. diagnosing and the difficulty in treat-
ing urinary lithiasis, it is easy to see that 
the proper approach to the . condition is 
through prevention. Much remains to be 
learned about this phase of the problem. It 
seems to be largely dietary. Animals should 
receive plenty of water at all times. 
This water should not be of a high mineral 
content. Excessive feeding of mineral sup-
plements should be avoided. Rations ex-
cessively high in mineral content should 
be avoided, especially if they are high in 
calcium, phosphorus, or magnesium, or if 
they are high in one of these elements and 
very low in another. Vitamins A and D 
should be adequately supplied. 
It has been pointed out earlier in this 
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article that in the case of cattle and sheep 
when a considerable percentage of the 
ration is made up of alfalfa hay and yellow 
corn, there is a very low incidence of 
urinary calculus formation. 
It should be remembered that exces-
sive sulfonamide therapy may lead to 
urinary lithiasis. 
Infections of the urinary tract should 
be treated when they occur so that they 
will not predispose the tract to calculus 
formation. Animals should also be en-
couraged to get a certain amount of exer-
cise each day. 
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A method of preserving eggs at nearly 
henhouse freshn9ss for periods as long as 
a year was announced recently by Alexis 
L. Romanoff, professor of poultry hus-
bandry in the New York State College of 
Agriculture at Cornell University, The 
eggs are dipped into boiling water for 5 
seconds, then air cooled before being 
stored in a refrigerator at the usual 40°F, 
temperature, This flash heat treatment 
coagulates a thin layer of outer albumen 
which serves to protect the contents, 
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Performing surgical operations on ani-
mals fed or grazed on sweet clover is dan-
gerous practice, notwithstanding that 
spoiled sweet clover hay is the main 
source of the toxic anticoagulant, dicou-
marin. There is no lack of reports on 
grave bleeding following surgical opera-
tions (castration, dehorning) in cattle fed 
sweet clover hay of good quality or turned 
on sweet clover pasture. In a study of 
sweet clover disease, Hansen emphasized 
the danger in pastured animals and rec-
ommended that animals be kept from eat-
ing that roughage in any form (hay, pas-
ture, silage) for two weeks before being 
subjected to a surgical operation. Second 
year cutting is the most dangerous, 
America's dog food industry has not 
only weathered the wartime crisis which 
all. but threatened the elimination of pre-
pared dog foods from the market for the 
duration but has now recovered suffi-
ciently to be able to push ahead vigor-
ously with plans for expansion in the post-
war period. The revoking by the WF A 
in March of orders imposing limitations 
on the production of dog food and the per-
missible animal protein in it alleviated 
the difficulties of raw material procure-
ment and the industry has definitely taken 
a "change for the better," 
Superceding the widely heralded "in-
ternal treatment of fistula of the withers 
and poll evil" which, about 15 years 
ago, to a large extent, replaced the un-
popular surgical operations (particularly 
for the former), is sodium iodide solution 
injected intravenously, plus strain 19 
Burcella abortus vaccine, The new strat-
egy for these misnamed diseases of the 
horse and mule is, perhaps, too new for 
the epilogue but it certainly rings true 
and the raom for improvement is not 
questioned, The internal therapy of these 
purulent sinuses is arsenic, iodine, and 
willow bark, mixed with feed, 
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